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Linear Algebra and Calculusfor Engineers

Module-I: Theory of Matrices and Linear Transformations

Real Matrices: Symmetric, Skew-Symmetric and Orthogonal Matrices, Complex Matrices:
Hermitian, Skew-Hermitian and Unitary Matrices, Elementary row and column transformations,
Rank of matrix, Echelon form and Normal form, Inverse by Gauss-Jordhan method, Cayley-
Hamilton theorem: Statement, Verification, finding inverse and powers of matrix; Linear
dependence and Independence of vectors, Eigen values and Eigen vectors of matrix and Properties
(without proof); Diagonalization of matrix by linear transformation.

Module-II: Functions of Single and Several Variables

Mean value theorems: Rolle’s Theorem, Lagrange’s theorem, Cauchy’s theorem- without proof,
Functions of several variables: Partial differentiation, chain rule, total derivative, Euler’s theorem,
Functional dependence, Jacobian, Maxima and Minima of function of two variables without con-
straints and with constraints, Method of Lagrange multipliers.

Module-III: Higher Order Linear Differential Equations and their Applications

Linear Differential Equations of Second and  Higher Order with Constant Co-efficients, Non-
homogeneous Term of the Type )x(vx),x(ve,x)x(fandaxcos,axsin,e)x(f naxnax  ; Method
of variation of parameters; Applications to electrical circuits

Module-IV: Multiple Integrals

Double and triple integrals; Change of order of Integration. Transformation of coordinate sys-
tem; Finding the area of a region using double integration and volume of a region using triple
integration.

Module-V: Vector Calculus

Scalar and Vector Point Functions: Definitions of Gradient, Divergent and Curl with examples,
Solenoidal and Irrotational Vector point functions: Scalar potential Function; Line integral, Surface
Integral and Volume Integral, Vector integral theorems: Green’s theorem in a plane, Stoke’s
theorem and Gauss divergence theorem without proofs.
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1.6.2 System of Non-Homogenous Linear Equations 56
1.6.2.1 Solved Problems 57
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1.7.1 Properties of Eigen Values and Eigen Vectors of
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1.11 Applications of Matrices 111
1.12 Summary 112
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